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Description 

This invention relates generally to a biopsy instru- 
ment; viz.. a device for removing a sample of tissue from 
a human being or an animal. s 

The procedure known as biopsy, or the removal of 
samples of human and animal internal tissue, has been 
for many years a favored method for the nonsurgical 
diagnosis of tissue. Traditionally, biopsy has been per- 
formed In a two-step manual technique enploying a nee- 
dle in which an outer hollow cutting cannula 
telescopically receives an inner stylet which is slidable 
between retracted and extended positions relative to the 
cannula. In performing the first step of the technique, the 
physician places the tip of the needle (with the stylet 
retracted inside the cannula) against the tissue mass to 
be sampled and manually drives the stylet fonA/ard into 
the tissue mass. In a typical instrument of this type, the 
stylet extends reanwardly therefrom and is fitted with a 
push-knob to fodlitate the driving of the stylet in the for- 
ward direction. To carry out the second step, the physi- 
cian manually drives the cutting cannula forwardly over 
the stylet, thereby severing a tissue sample and retaining 
it within the cannula's hollow interior. 

Exanples of manually operated biopsy needles of 
this general type are disclosed in U.S. Pat 4.600.014, 
issued July 15, 1986 to D. Beraha for Transrectal Pros- 
tate Biopsy Device and Method", and U.S. Pat. 
3,477,423, issued November 11 , 1969 to L. K. Griffith for 
"Biopsy Instrument". 

Such manually operated two-step devices are awk- 
ward to manipulate, and the tissue samples obtained 
may often be unsatisfactory. The depths to which the 
stylet and the cannula are driven into the tissue mass 
must be carefully controlled for accuracy and efficiency. 
Caution is required, as well, in applying the force with 
which the stylet and cannula are plunged fbnward. Too 
little force may not sever the tissue sample from the 
mass; too much force may cause unnecessary damage 
to the surrounding vital tissues. 

In an effort to remedy these problems, various auto- 
mated devices have been developed. For example. U.S. 
Pat 3.452.741. issued July 1. 1969 to R. C. Schafferfbr 
"Conetome". discloses an Instrument for performing cer- 
vical biopsies in which an electric motor imparts recipro- 
cating movement to a pair of serrated scalpel blades. 

U.S. Pat. 4,667.684. issued May 26. 1987 to H. Q. 
Leigh for "Biopsy Device", discloses a movable stylet tel- 
escopically received in a hollow movable cannula, both 
the stylet and the cannula being mounted to hubs within 
a pistoi'Style grip. In use, the stylet is first manually 
advanced into the tissue and the cannula is then driven 
over the stylet by depressing a trigger. 

U.S. Pat. 4,699.154, issued October 13, 1987 to one 
Lindgren for "Tissue Sampling Device", discloses a com- 
plicated biasing mechanism in which a release button is 
depressed to cause a spring-loaded stylet to be 
advanced into the tissue mass. The fbnward movement 
of the stylet also triggers the delayed release of a spring- 



loaded outer cannula, which slkJes over the stylet to 
sever the tissue sample. 

The aforementioned U.S. Pat 4,600,014 to Beraha 
discloses an embodiment in which, after a slidable stylet 
is manually advanced into the tissue mass, a spring- 
loaded outer cannula is released and driven over the 
stylet to sever the tissue sample. 

DE-U-88 02580 similarly discloses a device in which 
after a stylet is manually advanced into the tissue mass, 
a spring loaded outer cannula is released and driven 
over the stylet to sever the tissue mass. The spring is 
initially compressed by retracting the cannula by means 
of a grip attached thereto. 

Several prior automated biopsy instruments employ 
a stylet formed with an elongated transverse slot or notch 
adjacent to its sharpened tip. This slot provides a pocket 
in which is captured a severed tissue sample when the 
cannula is driven forward over the stylet in the second 
step of the biopsy procedure. Typical of this form of stylet 
is the TRU-CUT® Needle marketed by Travenol Liibora- 
tories, Inc., Deerfield, Illinois. 

An important feature of another known device, The 
Roth Biopsy Needle, marketed by Cook Urological, Inc., 
Spencer. Indiana, is a stylet which is manually adjustable 
between extended and retracted positions for reasons 
which will be apparent from the follcwing description of 
its various methods of operation. The stylet is loaded 
from the rear of the instrument and extends behind the 
instrument at all times. The stylet is mounted to a U- 
shaped handle which is engageable with the body of the 
instrument in two positions corresponding to the 
extended and retracted stylet positions. A spring-loaded 
cannula is also nxxvable between a charged or rear posi- 
tion and a discharged or advanced position. 

In one method of using the Roth needle, the physi- 
cian first adjusts the stylet manually to its retracted posi- 
tion and moves the cannula manually to the charged 
position to expose the sharpened tip of the styl et He then 
penetrates the tissue mass with tiie stylet and depresses 
a button-release to cause the cannula to be driven by the 
spring fonA/ardly over the tip of the stylet to sever the tis- 
sue sample and retain it within the hollow tip of the can- 
nula. It is to be borne in mind that the stylet of the Rotii 
needle is movable, as mentioned above, and that the but- 
ton-release is exposed at all times and therefore subject 
to inadvertent actuation. It should also be noted tiiat 
because tiie stylet and tiie associated U-shaped handle 
extend behind the instrument, tiie stylet and handle are 
always exposed and are therefore vulnerable to acciden- 
tal impact or unintended forces, thereby creating a risk 
that the stylet may be inadvertently advanced into tiie 
body of the patient with possit)ly deleterious conse- 
quences. 

In another metiiod of using the Roth needle, the phy- 
sician proceeds as before, but after penetrating the tis- 
sue mass he manually advances the stylet to its 
extended position to expose tiie transverse slot or gap 
therein described above. When tiie cannula is advanced. 
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the tissue sample is severed and captured in the pocket 
formed by the slot. 

In an alternative variation of the foregoing method, 
the physician may begin the procedure with the stylet in 
the extended position and the cannula in the discharged s 
mode. Once the tissue has been penetrated, the cannula 
is manually retracted to expose the transverse slot How- 
ever, it is to be noted that all stylets formed with such a 
tissue pocket, whether employed in the Roth needle or 
in other biopsy instruments, become unstable when io 
tooled to gauge sizes larger than 20 gauge (i.e.. 21, 25 
gauge). At higher gauge numbers (i.e., smaller diameter 
stylets) the bridge joining the stylet's proximal and distal 
ends at the tissue pocket becomes increasingly flexible, 
and therefore the stylet becomes physically unstable and is 
its direction impossit>le to control with any precision 
when the slot or gap is exposed during penetration of the 
tissue mass by the stylet. Moreover, certain areas of the 
body such as the pancreas, thyroid, and nonpleural- 
based intraputmonary lesions are routinely biopsied with 20 
needles smallerthan 20 gauge (i.e., 21 gauge) to reduce 
the incidence of hemorrhage and pneumothorax. 

In any event, the various automated biopsy instru- 
ments presently known tend to be heavy, difficult to 
manipulate, and incorporate biasing mechanisms whk:h 25 
are €^er complicated in construction or require undue 
force to operate. Such limitations diminish the physi- 
cian's control over the instrument and the precision with 
which biopsies may be performed. These instruments 
may be subject to inadvertent movement or torque which 30 
may. in turn, subject the patient to unnecessary trauma 
and risk. This is especially true of instruments which per- 
mit or require adjustment of the relative positions of any 
of their elements before the cannula is moved fonnard to 
sever the tissue sample. Similarly, the length of time 35 
required to perform a biopsy increases as the physician's 
degree of control of the instrument deaeases. further 
elevating the risk to which the patient may be exposed. 
Finally, both physician and patient are exposed to the risk 
of inadvertent advancement of the cannula when the 40 
instrument is in its charged condition. 

According to the present invention there is provided 
a biopsy instrument comprising an elongate hollow cas- 
ing having opposite proximal and distal ends, a needle 
extending outwardly from the casing and having a can- 45 
nula and a stylet received within the cannula, a stationary 
stylet support within the casing, a cannula guide 
enclosed by the casing for reciprocating movement 
therewithin relative to the stationary support between a 
charged position, wherein the cannula is retracted in a so 
direction away from the distal end of the stylet, and a dis- 
charged position, wherein the cannula Is displaced from 
the charged position in the direction of the distal end of 
the stylet, a biasing means disposed between the sta- 
tionary support and the guide for urging the guide toward ss 
the discharged position, a manually operable charging 
member for moving the guide to the charged position 
against the urging of the biasing means, and a release 
means for retaining the guide in the charged position, 



characterised in that the cannula guide is completely 
enclosed by the casing, and the charging member 
extends laterally from and is movably mounted to the 
casing for moving the cannula guide from the discharged 
position to the charge position. 

The present Invention is particularly concerned with 
an automated biopsy instrument in which a spring- 
loaded outer cannula is driven over an inner stationary 
stylet to obtain the tissue sample. 

The present invention provides a biopsy instrument 
which comprises stationary means for mounting a stylet 
on the instrument in fixed relation thereto so that the 
stylet, once mounted on the instrument, cannot be 
moved relative thereto, inadvertently or othenvisa A 
guide means is provided for mounting a cannula on the 
instrument and is reciprocably movable relative to the 
stationary means between a charged position, in which 
the cannula is retracted in a direction away from the distal 
end of the stylet, and a discharged position, in which the 
cannula is displaced from the charged position in the 
direction of the distal end of the stylet. Biasing means 
such as a coil spring urge the guide means toward the 
discharged position. 

The instrument according to the invention also 
includes manually operable charging means for moving 
the guide means to the charged position against the urg- 
ing of the biasing means, and manually actuable release 
means for releasably retaining the guide means in the 
charged position against the urging of the biasing 
means. 

It should be noted at this juncture that the term "dis- 
tal** is used herein in Its ordinary sense to mean "remote 
from the point of attachment", and that the term "proxi- 
mal" is used hereinafter in its meaning of "at. adjacent to 
or near the point of attachment.** 

In preferred embodiments of the invention, a shield 
means is provided which is disposed to block or prevent 
inadvertent actuation of the release means. More partic- 
ularly, the charging means preferably includes the shield 
means and is movable between the safety position and 
a charged-ready position in which the shield means is 
displaced from the safety position to expose the release 
means for actuation. 

Other features and advantages of the invention will 
be apparent from the ensuing description in conjunction 
with the accompanying drawings. 
In the drawings: 

FIG. 1 is an exploded perspective view of the major 
components of a biopsy instrument comprising an 
embodiment of the invention; 
FIG. 1 A is a perspective view of the biopsy instru- 
ment of FIG. 1 in a fully assembled condition; 
FIG. 2 is a longitudinal sectional view taken along 
line 2-2 of FIG. 1A and showing the biopsy instru- 
ment of FIGS. 1 and 1A in a "charged-safety-on" 
mode; 
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FIG. 3 is a longitudinal sectional view of the biopsy 
instrument of FIGS. 1 , 1 A and 2, taken along line 3- 
-3 of FIG. 1A: 

FIG. 4 is a longitudinal sectional view similar to FIG. 
2 but showing the biopsy instrument of FIGS. 1 to 3 
in a "charged-ready" mode; 
FIG. 4A is a longitudinal sectional view similar to 
FIG. 2 but showing the biopsy instmment of FIGS. 
1 to 4 in a ''discharged" mode; 
FIG. 5 is an exploded perspective view similar to 
FIG. 1 but showing a biopsy instrument comprising 
an alternative embodiment of the invention; 
FIG. 5A is a perspective view of the biopsy instru- 
ment of FIG. 5 in a fully assembled condition; 
FIG. 6 is a longitudinal sectional view taken along 
line 6-6 of FIG. 5A and showing the biopsy instru- 
ment of FIGS. 5 and 5A in a if "charged-safety-on", 
nrrade; 

FIG. 7 is a longitudinal sectional view of the biopsy 
instrument of FIGS. 5. 5A and 6, taken along line 7- 
-7 off FIG. 5A; 

FIG. 8 is a longitudinal sectional view similar to FIG. 

6 but showing the biopsy instrument of FIGS. 5 to 7 

in a "charged-ready" mode; 

FIG. 8A is a longitudinal sectional view similar to 

FIG. 6 but showing the biopsy instrument of FIGS. 

5 to 8 in a "discharged" mode; and 

FIG. 9 is a fragmentary view of an alternative form 

of a stylet for a biopsy instrument according to the 

invention. 

Refen'ing now to the drawings, and particularly to 
FIGS. 1 and 1 A, an automated biopsy instrument accord- 
ing to the invention is designated generally by the refer- 
ence numeral 10. The instrument 10 comprises seven 
principal elements, which will be more fully described 
hereinbelow: an outer casing 12; an inner support rod 
14; a coil spring 16; a biopsy spring guide 18; a safety 
cap 20; a release lever 22; and a needle 24. 

The outer casing 12 comprises an elongated hollow 
cylindrical tube 26 open at a rear end 28 thereof and sub- 
stantially ck>sed by an end wall 30 which is formed inte- 
grally with the tube 26 at the opposite or fonvard end 32 
thereof. The open end 28 is closed by a cap 31. A can- 
nula slot 34 in the end wall 30 communicates with a hol- 
low interior 35 of the tube 26. The slot 34 extends radially 
from a center point of the end wall 30 to the periphery 
thereof. A cone-shaped depression 34a is formed in the 
interior face of the end wall 30 at the closed end of the 
slot 34, the broader end of the depression 34a opening 
toward the interior 35 of the tube 26. 

Provided in the tube 26 at the fonA^ard end 32 thereof, 
and spaced from the end wall 30. are a pair of substan- 
tially rectangular access ports 36a and 36b which com- 
municate with the hollow interior 35 of the tube 26. 
Access port 36a circumscribes an arc of approximately 
90 degrees about the circumference of the outer casing 
12, communicates with the cannula slot 34 at an inter- 
section designated by the reference character 33, and 



extends symmetrically in either direction from the inter- 
section 33. Access port 36b is diametrically opposite 
from port 36a and is identical therewith except that it 
does not communicate with the cannula slot 34. 

5 The outer casing 1 2 includes a release lever seat 38 
provided by a rectangular aperture which is formed in the 
tube 26 and communicates with the interior 35 thereof. 
Seat 38 is positioned approximately at the longitudinally 
central portion of the tube 26 and in line with the cannula 

10 slot 34. 

The outer casing 12 is additionally provided with a 
pair of longitudinal guide slots 40 which are formed in the 
tube 26 and extend from the rear end 28 thereof toward 
the opposite or forward end 32. The guide slots 40 are 

75 disposed diametrically oppositely from one anotiier and 
approximately midway between, or 90 degrees from, the 
access ports 36a, 36b. 

The internal support rod 14 comprises an elongated 
solid cylindrical shaft 42 joined to a circular or disc- 

20 shaped base 44. An anchor socket or clevis 46 Is formed 
in the distal end of the shaft. 

The biopsy spring guide 1 8 is hollow and open at its 
opposite ends and comprises a fonvard cylinder 48 and 
a rear cylinder 50 joined coaxially therewith. The outside 

25 diameter of the fonward cylinder 48 is smaller than that 
of the rear cylinder 50, tiie fbnwaid cylinder 48 commu- 
nicating with and extending from the rear cylinder 50. An 
annular internal shoulder 52 is formed in the rear cylinder 
50. The walls of the two cylinders are continuous, thereby 

30 forming an annular external shoulder 54. The exterior 
surface of the distal end of tiie fbnivard cylinder is formed 
with a quarter-turn male thread 56. 

The needle 24 comprises a cannula mount 58 and 
a stylet 60. The cannula mount 58. in turn, comprises a 

35 cylindrical collar 62. a conical head 64, and a cutting can- 
nula 66. The collar 62 is open at one end thereof and is 
closed at its opposite end by an end wall 68 pierced by 
a centrally disposed, narrow axial bore 69 (FIG. 2). An 
outer surface 70 of the collar 62 is provided with knurling 

40 71 for improved grip, while an inner surface 72 is formed 
with a quarter-turn female tiiread 74 adapted to mate 
with the thread 56 of spring gukie 18. The conical head 
64 is secured to the end wall 68 over the axial bore 69. 
and is itself axially bored to communicate with the interior 

45 of the cylindrical collar 62 by way of bore 69, whereby 
the cutting cannula 66 is received by the head 64 and 
end wall 68 and is there secured in any suitable manner. 
The cutting cannula 66 comprises a hollow tube which 
is beveled to an appropriate angle at its distal end 76 (the 

50 particular angle depending on the style of cannula 
employed) and sharpened about its circumference at the 
distal end 76. 

It will be noted at this point that the hollow interior of 
tiie cannula is in communication witii tiie interior of collar 

55 62. 

Altiiough the cutting cannula 66 is described as 
being of a certain configuration, it is not so limited. 
Because the cannula mount 58 is detachably affixed to 
the spring guide 18. the biopsy instrument 10 may inter- 
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changeably employ a needle having any one of several 
configurations well known in the art, including but not lim- 
ited to those variously known by or marketed under the 
names Turner. Chiba, Franseen, Tip-cut. Menghini, and 
Bernardino/Sones. The biopsy instrument 10 may also 
employ a TRU-CUT needle, as discussed more fully 
hereinafter. 

The stylet 60 is sharpened to a point at its distal end 
78 and is formed with an anchor 80 at its proximal end 
82. It will be apparent that the stylet need not be formed 
with a tissue pocket or sampling gap; that is. a transverse 
slot located adjacent to the sharpened distal end 78. as 
will be discussed with greater particularity hereinafter. 

The safety cap 20 or shieki means is a roughly bell- 
shaped hollow element open at both ends and surround- 
ing the cylindrical tube 26. A web 84 thereof joins a nar- 
row, hollow cylindrical fon/vard section 86 to a hollow 
cylindrical rear section 88 of greater diameter than the 
fonward section 86. The rear section 88 is formed with a 
series of circumferential ribs 90 for improved grip, and it 
will be noted that configuration of the safety cap 20 is 
such that it may be encirclingly engaged or grasped by 
the thumb and fingers of one hand. Integrally formed on 
an interior surface 92 of the fonward section 86 of the 
safety cap, at a point where the forward section 86 and 
the web 84 merge, are a pair of oppositely disposed, 
elongated guide pins 94 of square aoss section. 

The release lever 22 comprises a finger rest 96 and 
a mounting section 98 maintained in spaced parallel 
planes by a connecting web 100. The finger contacting 
surface of the finger rest 96 may be appropriately tex- 
tured fbr Improved grip. Mounting section 98 is formed 
with a latching projection 102 at one end of the release 
lever and is flexibly secured to the outer casing 12 by a 
spot weld 104 (FIG. 2). 

In assembly, a biasing means in the form of the coil 
spring 16 is coaxially received over the cylindrical shaft 
42 of the internal support rod 14 with a first end 16a of 
the spring bearing against the base 44 to which the shaft 
42 is mounted. The rod 14 and the spring 16 are in turn 
telescopically received within the biopsy spring guide 18 
with a second or opposite end 1 6b of the spring 1 6 bear- 
ing against ^e internal shoulder 52 of the spring guide. 

Next, the support rod 1 4. the coil spring 1 6. and the 
spring guide 18 are telescopically received within the 
outer casing 1 2, and the subassembly so formed is then 
received within the safety cap 20 with the guide pins 94 
thereof registering with the guide slots 40 in the outer 
casing 12. The safety cap 20 is slidable over the outer 
casing 1 2, the extent of fonward movement thereof being 
limited by the length of the guide slots 40. The rear end 
28 of the tube 26 is closed by the cap 31 . 

The stylet 60 is telescopically or coaxially received 
within the cannula mount 58 to assemble the needle 24. 
The needle is then positioned within the hollow interior 
35 of the tube 26 with the collar 62 of the cannula mount 
58 aligned with the access ports 36a, 36b and the can- 
nula 66 resting in the cannula slot 34. In this position, the 
anchor 80 of the stylet 60 is received and detachably 



engaged within the clevis 46 of the spring guide 18. The 
thread 74 on the inner surface 72 of the collar 62 is 
engaged with the thread 56 on the spring guide 18 to 
secure the cannula mount 58 to the spring guide. 

5 TTie fully assembled biopsy instrument 1 0 has three 
operating modes: namely, the discharged ntode, the 
charged-safety-on mode, and the charged-ready mode. 
In the discharged mode, best shown in FIG. 4A, the 
safety cap 20 is positioned approximately at the fonn^ard 

10 end 32 of the tube 26 so that the forward section 84 of 
the safety cap covers the access ports 36a. 36b. The 
spring guide 18 is disposed at the fonward end 32 of the 
tube 26 with the head 64 of the cannula mount 58 resting 
within the complementary cone-shaped depression 34a. 

IS The instrument 10 may be converted from the dis- 
charged mode to the charged-safety-on mode, best 
shown in FIG. 2, by retracting the safety cap 20 toward 
the rear end 28 of the tube 26. The configuration of the 
safety cap permits this to be done with equitable distri- 

20 bution of the retracting force applied by the hand of the 
physician: that is, unlike examples of the prior art, the 
retracting force is not concentrated at the tip of the thumb 
or one or two fingers. This action causes the guide pins 
94 (FIG. 3) to engage the annular external shoulder 54 

25 of the spring guide 1 8 to retract the spring guide toward 
the base 44 of the support rod 14 and congress the coil 
spring 16. Thus, an easy functioning, manually operated 
charging means has been provided. At the same time, 
and by this action, the cannula 66 is retracted to expose 

30 the distal end portion of the stylet 60. However, it is 
important to note that a stationary means fbr mounting 
the stylet on the Instrument 10 in fixed relation thereto 
has been provided; both the stylet 60 and the support 
rod 14 remain stationary. The safety cap 20 and the 

35 spring guide 18 are retracted in this manner until the 
latching projection 102 on the release lever 22 engages 
the annular external shoulder 54 of the spring guide, as 
depicted in FIG. 2. In the charged-safety-on mode, the 
rear section 88 of the safety cap 20 covers the release 

40 lever 22 to prevent accidental actuation of the instrument 
10. 

If the instrument 1 0 has not yet been used to periorm 
a biopsy, it must now be loaded with a needle 24 while 
in the charged-safety-on mode. Witii the access ports 

45 36a. 36b exposed, the biopsy instrument 1 0 is loaded by 
registering ttie anchor 80 on the stylet 60 with tiie clevis 
46. The cannula mount 58, sheathing the stylet 60, is 
secured to the spring guide 18 by mating tiie thread 56 
on the spring guide 18 with the thread 74 on the inner 

50 surface 72 of tiie collar 62 and executing a quarter-turn 
to secure the mating engagement of the threads. 

To convert ttie instrument 10 to the charged-ready 
mode, best shown in FIG. 4, tiie safety cap 20 is moved 
foPArard until tiie guide pins 94 have traversed tiie full 

55 extent of the guide slots 40 witti the safety cap covering 
the access ports 36a, 36b. as in the discharged mode, 
and exposing tiie release lever 22. (Alternatively tiie 
safety cap 20 m^ be formed with a tiiumb hole, not 
shown in the drawings, positioned over the release lever 
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22. In this arrangement the safety cap need not be 
moved forward to expose the release lever 22 but rather 
the release lever may be depressed, as described below, 
by applying sufficient force to the area of the thumb hole 
to overcome the natural resilience of the material of con- 
struction). 

The biopsy instrument 10 is now ready for use. To 
obtain a biopsy, the location of the tissue to be sampled 
is located by one or more of a variety of methods, such 
as fluoroscopy, sonography, computed tomography, 
magnetic resonance Imaging, or palpation. With the 
instrument 10 in the charged-safety-on-mode, the nee- 
dle 24 is positioned in the tissue to be biopsied. If the 
operator has not already done so, he slides the safety 
cap 20 fonward and actuates the instrument by depress- 
ing the finger rest 96 on the release lever 22. which is 
flexibly welded to the outer casing 12 as described here- 
inabove. Manipulation of the release lever raises the 
latching projection 102. disengaging it from the external 
shoulder 54 of the spring guide 18. 

When the latching projection 1 02 is disengaged, the 
stored energy of the biasing means or compressed coil 
spring 1 6 is released to drive the cannula 66 forward over 
the stationary stylet 60 and into the mass. (If the safety 
cap Is formed with a thumb hole, the compressed energy 
of the coil spring 16 will drive both the cannula and the 
safety cap fonward because the guide pins 94 on the 
safety cap will be drivingly engaged by the external 
shoulder 54 of the spring guide 18.) Thus, a guide means 
for mounting the cannula 66 to the instrument 10 for 
reciprocating movement relative to the stationary means, 
between a charged position and a discharged position, 
has been provided. 

This movement of the cannula causes Its sharpened 
distal end 76 to cut and isolate a sample plug or core of 
tissue from the mass and retain it within the hollow inte- 
rior of the cannula 66. The instrument 10 is now in the 
discharged mode (FIG. 4A), as described hereinabove, 
and the instrument 10 may now be withdrawn from the 
patient. The biopsy sample is extracted from the cannula 
by returning the instrument to the charged-safety*on 
mode, thereby retracting the cutting cannula 66 from 
over the end of the stylet 60 to eject the sample. 

Because the stylet 60 Is detachably affixed within the 
clevis 46, it may be interchanged with an alternative 
stylet 60a, shown fragmentarily in FIG. 9. The stylet 60a 
is identical to the stylet 60 except that the overall length 
of the stylet 60a is approximately one to two centimeters 
greater than that of the stylet 60. and the stylet 60a is 
provided witii a transverse slot or sampling gap creating 
a tissue pocket 60b adjacent to the stylet's sharpened 
distal end 78a. This stylet is substantially similar to the 
TRU-CUT Needle marketed by Travenol Laboratories of 
Deerf ield. Illinois. The stylet 60a may be used to perform 
the style of biopsy commonly referred to as the TRU-CUT 
method. 

In performing the TRU-CUT method of biopsy using 
a biopsy Instrument according to the present invention, 
the physician penetrates the mass of tissue to be sam- 



pled with the instrument 10 in tiie discharged mode. 
Because the stylet 60a is slightly longer than the stylet 
60, the distal end 78a of the stylet 60a, unlike the distal 
end 78 of the stylet 60. projects slightiy beyond the distal 

5 end of the cutting cannula 66 in the discharged mode. 
As the second step of the biopsy, the instrument 10 is 
converted to the charged-safety-on mode by retracting 
tiie cannula 66 in the manner desaibed hereinabove. 
This exposes the tissue pocket 60b of the stylet 60a. In 

10 the final step of the biopsy, the physician actuates the 
instrument 10 by depressing the finger rest 96 of the 
release lever 22. which permits the energy of the com- 
pressed coil spring 16 to drive the cannula 66 fonA^ard 
over the stylet 60a to sever a tissue sanrple and retain it 

IS in tiie tissue pocket 60b until the instrument can be with- 
drawn from tiie patient. 

FIGS. 5 to 8A illustrate an alternative embodiment 
of tiie Invention in the form of a biopsy instrument 210 
which is intended to be disposed of after a single use or 

20 a limited number of uses during a single procedure (per- 
haps tiiree to five), whereas the embodiment illusti-ated 
In FIGS. 1 to 4A, excluding the needle 24, is suitable to 
be reused indefinitely There are small differences 
between the two embodiments, but basic structure is 

25 quite similar in botii. and their principles of operation are 
virtually identical. The following description is directed 
principally but not exclusively to the differences. 

In FIGS. 5 to 8, reference numerals are greater by 
200 than the respective reference numerals which iden- 

30 tify Identical or analogous elements or features depicted 
In FIGS. 1 to 4A. Thus, referring particularly to FIGS. 5 
and 5A, an automated biopsy instrument 210 conrprises 
an outer casing 212. an inner support rod 214, a cdl 
spring 216, a biopsy spring guide 218. a safety cap 220, 

35 a release lever 222, and a needle 224. 

In this embodiment, the cylindrical tube 226 is pref- 
erably formed of materialssuch as polycarbonate, delrin, 
nylon, polyethylene, polyvinyl chloride, acrylic, or acrylo- 
niti^ile-butadiene-styrene, and is open at its fonvard end 

40 232 and closed at its rear end 228 by an end wall 230 
formed Integrally therewitii. A circular cap 231 snap-fits 
over the tube 226 to dose the open forward end 232. A 
cylindrical depression 234a (FIG. 6) is formed about tiie 
center of the interior face of the cap 231. An axial bore 

45 234 through the center of the cap communicates with tiie 
depression 234a. 

Also in this entbodiment. the longitudinal guide slots 
240 extend from tiie fbnvard end 232 of the tube 226 
toward the rear end 228, a recess 246 is formed in tiie 

50 distal end of tiie internal support rod 21 4, and the fbnvard 
cylinder 248 is formed witii an end wall 255 pierced by a 
bore 255a. 

Tiie cannula mount 258 comprises a nanrow base 
262, a narrow cylindrical head 264 and a midsection 265 
55 integrally joining the base and the head. The base 262. 
the head 264, and the midsection 265 are axlally bored 
to receive the cutting cannula 266. which may there be 
secured by means of adhesive (not shown) and which 
comprises a hollow cylindrical tube beveled at its distal 
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end 276 to an appropriate angle (the particular angle 
depending on the style of cannula employed) and sharp- 
ened about the circumference of the distal end. 

The mounting section 298 of the release lever 222 
Is flexibly solvent-bonded to the outer casing 212 at 304. 

Assembly of instrument 210 is quite similar to 
assembly of instrument 10, as described hereinabove. 
However, in this instance, the proximal end 282 of the 
stylet 262 is adhesively bonded within the recess 246, 
and the base 262 of the cannula mount 258 is similarly 
secured within the bore 255a. 

In any event, the internal support rod 214, the coil 
spring 216. the spring guide 218, and the needle 224 are 
telescopically received within the safety cap 220 and the 
outer casing 212, the guide pins 294 being received in 
the guide slots 240, and the cutting cannula 266 and the 
stylet 260 being received in the axial bore 234. The safety 
cap 220 is now slldable over the outer casing 212, the 
extent of forward movement being limited by the cap 231 
which is applied to the tube 226 to dose the fbnvard end 
232 thereof as well as the open ends of the guide slots 
240. 

Like the instrument 1 0, the assembled biopsy instru- 
ment 210 is operated in a discharged mode, a charged- 
safety-on mode, and a chaiged-ready mode. In the dis- 
charged mode (FIG. 8A). the safety cap 220 is positioned 
near the fbnward end 232 of the tube 226 in engagement 
with the cap 231 . The spring guide 218 is also disposed 
near the fonAard end of the tube 226 with the cylindrical 
head 264 of the cannula nrK>unt 258 resting within the 
complementary cylindrical depression 234a. 

The instrument 210 Is converted to the charged- 
safety-on mode (FIG. 6) by retracting the safety cap 220 
toward the rear end 228 of the outer casing 21 2, causing 
the guide pins 294 to engage the external shoulder 254 
of the spring guide 218 and thus retract the spring guide 
toward the base 244 of the support rod 214 and com- 
press the spring 216 (FIG. 7), The cannula 266 is simul- 
taneously retracted to expose the distal end 278 of the 
stylet 260. both the stylet 260 and the support rod 214 
remaining stationary, and the latching projection 302 of 
the release lever 222 engages the external shoulder 254 
of the biopsy spring guide 218. In the charged-safety-on 
mode, the rear section 288 of the safety cap 220 con- 
ceals the release lever 222 to prevent accidental actua- 
tion of the biopsy instrument 210. 

In converting to the charged-ready mode (FIG. 8). 
the safety cap 220 is slid fbnward into engagement with 
the cap 231. as in the discharged position, thereby 
exposing the release lever 222. The instrument 210 is 
now ready to be used to obtain a tissue sample in pre- 
cisely the same procedure described above in connec- 
tion with instrument 10 (and alternatively, the safety cap 
220 may be formed with a thumb hole as described here- 
inabove in connection with the embodiment of FIGS. 1 
to 4A). Also similar to the embodiment of FIGS. 1 to 4A, 
the instrument 210 may be provided with the stylet 60a, 
shown fragmentarily in FIG. 9, to replace the stylet 260. 
In the event the stylet 260 Is replaced by the stylet 60a. 



the distal end 78a of the stylet 60a projects slightly 
beyond the distal end of the cannula 266 in the dis- 
charged mode, as described hereinabove. 

The materials from which certain biopsy instruments 

5 according to the Invention are constructed may be 
selected so that the instruments will be suitable for use 
in conjunction with magnetic resonance imaging (MRI), 
a medical examination technique which requires the use 
of instruments comprised entirely of non-ferromagnetic 

10 nfiaterials. Thus, the stylets 60 and 260 and the cutting 
cannulas 66 and 266, which are othenA/ise preferably 
formed of a suitable grade of stainless steel, would be 
replaced by stylets and cutting cannulas formed of non- 
ferromagnetic metals typically having a high nickel cen- 
ts tent The coil spring 1 6 or 21 6, also normally formed of 
steel, would be replaced by a spring formed from an 
alternative material having appropriate resilience and 
shape-retention characteristics, such asa nonfen-omag- 
netic metal having a high nickel content or the synthetic 

20 resinous material marketed by E. I. du Pont de Nemours 
& Co. of Wilmington. Delaware under the name Hytrel. 

Each of the embodiments disclosed herein may be 
used in conjunction with an outer guide cannula (not 
shown in the drawings) for performing multiple, succes- 

25 sive biopsies on the same patient, although it should k>e 
understood that the outer guide cannula is not necessary 
for practicing the invention. The outer guide cannula is 
an elongated narrow cylindrical tube open at both ends 
and telescopically receivable over the needle 24. 224. It 

30 is inserted in the Incision made In the tissue mass during 
the biopsy. If a subsequent biopsy of the same region of 
tissue Is called for, the outer guide cannula may be 
allowed to remain in place in tiie incision when the biopsy 
instrument Is removed to retrieve the tissue sample from 

35 the previous biopsy. To perform subsequent biopsies, the 
instrument is used as described hereinabove but the 
needle is inserted into the outer guide cannula to be con- 
ducted thereby to tiie correct location to perform each 
subsequent biopsy. This eliminates any need to leave tiie 

40 entire Instrument projecting from the body of a patient 
while the tissue sample is retrieved, as must be done in 
such procedures when using certain known bk)psy 
instruments from which tiie stylet must be removed in 
order to retrieve the sample. 

45 Under either of tiie styles of biopsy and using either 
of the embodiments described hereinabove, an easily 
manipulated and manually compatible Instrument 10, 
210 is provkJed. The outer casing 12, 212 is of a size, 
shape and weight such that it can be readily held and 

50 gripped by a single hand. Further, tiie instrument 10. 210 
is easily converted from the discharged to the charged 
nfKxJe retracting the safety cap 20, 220 and tiie spring 
guide 18, 218. The pair of guide pins 94, 294 equitably 
disti-ibute the force of retraction about the circumference 

55 of the annular external shoulder 54, 254 of the spring 
guide 218 tiiereby enabling the physician to readily 
charge the instrument. The safety cap 20, 220 provides 
an important degree of protection for tiie patient. The 
physician must manually advance the safety cap 20, 220 
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forward to expose the release lever 22. 222 or, alterna- 
tively, must supply sufficient force to tfie area defining the 
thumb hole to overcome the natural resilience of the 
material comprising the safety cap to depress the 
release lever 22, 222. In either event, the likelihood that 
the instrument 10,210 may be accidentally actuated has 
been substantially reduced. The compact size and 
shape of the instrument 10, 210 affords the physician 
great control over the operation and manipulation of the 
same. Thus, the patient is less likely to sustain serious 
injury which could result from unwanted instrument 
movement or torque. 

While the invention has been particularly described 
in connection with certain specific embodiments thereof, 
it is to be understood that this is by way of illustration and 
not of limitation. 

Claims 

1 . A biopsy instrument comprising an elongate hollow 
casing (12) having opposite proximal and distal 
ends, a needle extending outwardly from tiie casing 
and having a cannula (66) and a stylet (60) received 
within the cannula, a stationary stylet support (14) 
within the casing, a cannula guide (18) enclosed by 
tiie casing (12) for reciprocating movement tiiere- 
within relative to the stationary support (1 4) between 
a charged position, wherein ttie cannula (66) is 
retracted in a direction away from the distal end of 
the stylet (60), and a discharged position, wherein 
tiie cannula (66) is displaced from the charged posi- 
tion In the direction of tiie distal end of the stylet (60), 
a biasing means (1 6) disposed between tiie station- 
ary support (14) and the guide (18) for urging the 
guide (18) toward the discharged position, a manu- 
ally operable charging member (20) for moving the 
guide (1 8) to tiie charged position against tiie urging 
of tiie biasing means, and a release means (22) for 
retaining the guide (18) in the charged position, 
characterised in that the cannula guide is completely 
enclosed by the casing (1 2), and tiie charging mem- 
ber (20) extends laterally from and is movably 
mounted to the casing (12) for moving tiie cannula 
guide (18) from the discharged position to the 
charged position. 

2. The biopsy instrument of daim 1 wherein tiie man- 
ually operable charging member (20) surrounds the 
casing (12). 

3. The biopsy instrument of claim 1 or claim 2 wherein 
the manually operable charging member (20) has 
means (94) engageable witii the guide (1 8) to move 
tiie guide (18) to the charged position against the 
biasing means (16). 

4. The biopsy instrument of claim 3 wherein the casing 
(12) is provided witii longitudinally extending slot 
means (40) and the means (94) of the charging 



14 

member (20) engageable with tiie guide (18) extend 
therefrom internally of the casing (12) by way of ttie 
slot means (40). 

5 5. The biopsy instrument of any one of claims 1 to 4 
wherein the charging member (20) comprises a 
shield means (88) for blocking inadvertent activation 
of the release means (22). 

10 6. The biopsy instrument of claim 5 wherein tiie shield 
means (88) is movat>le relative to the casing (12) 
between a safety position, wherein the shield means 
(88) is disposed to prevent inadvertent actuation of 
tiie release means (22). and a second position dis- 
15 placed from the safety position to expose the release 
means (22) for manual actuation thereof. 

7. The biopsy instrument of any one of claims 1 to 6 
wherein the release means (22) is mounted on tiie 

20 casing (12). 

8. The biopsy instrument of any one of claims 1 to 7 
wherein the release means (22) comprises a 
release lever having means (102) engageable with 

25 the guide (1 8) for retaining the guide in ttie charged 
position. 

9. The biopsy instrument of claim 8 wherein tiie 
release lever is manually actuabte from without tiie 

30 casing (12) to release tiie guide (18) for movement 
to the discharged position. 

10. The biopsy instrument of any one of claims 1 to 9 
wherein tiie longitudinal axis of the casing is com- 

35 mon to the stylet (60), the cannula (66). the station- 
ary support (14). ttie guide (18). tiie biasing means 
(16), and the charging member (20), tiie release 
means (22) being supported on the casing (12) in a 
disposition offset from said longitudinal axis. 

40 

11. The biopsy instrument of any one of claims 1 to 10 
wherein the guide means comprises a fbnward cyl- 
inder (48) and a rear cylinder (50) formed coaxially 
therewith and having a greater diameter, the walls 

45 of tiie two cylinders being joined to form an annular 
external shoulder (54) engageable by the charging 
means (20) and by tiie release means (22), the for- 
ward cylinder (48) having means for mounting tiie 
cannula (66) thereto. 

50 

12. The biopsy instrument of claim 1 1 wherein the sta- 
tionary support (14) includes a fixed shaft (42) hav- 
ing a fonward end provided with means (46) for 
mounting the stylet (60), tiie rear cylinder (50) of ttie 

55 guide means (18) being slidably received over the 
fonvard end of the shaft (42). 

13. The biopsy instrument of any preceding daim fur- 
ttier comprising a cannula mount (58) removably 
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mounting the cannula (66) to the guide (1 8) for inde- 
pendent removal of the cannula from the biopsy 
instrument, the stylet support (14) having means 
removably mounting the stylet (60) thereto for inde- 
pendent removal of the stylet from the biopsy instru- 5 
ment upon removal of the cannula. 

14. The biopsy instrument of claim 13 further including 
an access opening (36a.36b) in the casing (12) near 
the distal erxl thereof, the means for mounting the 10 
stylet (46) and the cannula (58) being disposed near 
the access opening when the cannula (66) is in the 
discharged position, whereby the stylet (60) and the 
cannula (66) are removable from the biopsy instru- 
ment through the access opening (36a.36b). is 

Patentanspruche 

1 . Biopsieinstrument. das aufweist: 

ein langserstrecktes, hohles Qehfiuse (12), mit 20 
gegenuberliegenden proximalen und distalen 
Enden. eine Nadel, die sich von dem Gehduse aus- 
wdrts erstreckt, und eine Kanule (66) und eine 
Sonde (60). die in der KanQle aufgenommen ist. auf- 
weist, einen stationdren SondentrSger (14) inner- 25 
halb des Gehauses, eine KanOlenfuhrung (18). die 
von dem Gehduse (12) umgeben ist, um Bewegung 
darin relativ zu dem stationdren Trdger (14) zwi- 
schen einer gespannten Stellung umzukehren. 
wobei die Kanule (66) aus der gespannten Stellung 30 
in der Richtung des distalen Endes der Sonde (6) 
ausgelenkt ist, eine Spann- bzw. Vorspanneinrich- 
tung (16), die zwischen dem stationaren Trager (1 4) 
und der Fuhrung (18) angeordnet ist, um die Fuh- 
rung (18) in Richtung der entspannten Stellung zu 3S 
zwingen. eine von Hand betatigbare Spanneinrich- 
tung (20). um die FOhrung (18) zu der gespannten 
Stellung gegen die Zwang ausObende Spannein- 
richtung zu bewegen. und eine Freigabeeinrichtung 
(22), um die Fuhrung (18) in der gespannten Stel- 40 
lung zuruckzuhalten, dadurch gekennzeichnet, daB 
die KanQlenfOhrung von dem Gehause ( 1 2) vol Ikom- 
men umgeben ist, und da3 sich die Spanneinrich- 
tung (20) lateral bzw. seitlich von dem Gehause (1 2) 
erstreckt und beweglich dazu aufgebaut ist, um die 45 
KanOlenfuhrung (18) von der entspannten Stellung 
zu der gespannten Stellung zu bewegen. 

2. Biopsieinstrument nach Anspruch 1 , in dem die von 
Hand betatigbare Spanneinrlchtung (20) das so 
Gehause (12) umgibt 

3. Biopsieinstrument nach einem der AnsprOche 1 
Oder 2, in dem die von Hand betatigbare Spannein- 
rlchtung (20) eine Einrichtung (94) aufweist, die mit 55 
der FOhrung (1 8) in Eingriff bringbar ist, um die Fuh- 
rung (1 8) zu der gespannten Stellung gegen die Vor- 
spanneinrichtung (1 6) zu bewegen. 



4. Biopsieinstrument nach Anspruch 3, in dem das 
Gehause (12) mit langserstreckten Schlitzmittein 
(40) versehen ist, und sich die Mittel (94) der Spann- 
einrlchtung (20), die mit der Fuhrung (18) in Eingriff 
bringbar sind, davon nach innen in das Gehause 
(12) Qber die Schlitzmittel (40) erstrecken. 

5. Biopsieinstrument nach einem der AnsprOche 1 bis 
4, in dem die Spanneinrlchtung (20) eine Abschirm- 
einrlchtung (88) aufweist, um eine ungewollte Beta- 
tigung der Freigabeeinrichtung (22) zu blodderen. 

6. Biopsieinstrument nach Anspruch 5, in dem die 
Abschirmeinrichtung (88) relativ zu dem Gehause 
zwischen einer Sicherungsstellung. in der die 
Abschirmeinrichtung (88) angeordnet ist, um eine 
ungewollte Betatigung der Freigabeeinrichtung (22) 
zu verhindern, und einer zweiten Stellung bewegbar 
ist. die von der Sicherungsstellung entfernt Ist, um 
die Freigabeeinrichtung (22) zu deren manueller 
Betatigung freizugeben bzw. frelzulegen. 

7. Biopsieinstrument nach einem der AnsprOche 1 bis 

6, in dem die Freigabeeinrichtung (22) auf bzw. an 
dem Gehause (12) aufgebaut ist. 

8. Biopsieinstrument nach einem der AnsprOche 1 bis 

7, in dem die Freigabeeinrichtung (22) einen Freiga- 
behebel aufweist. der Mittel (102) hat. die mit der 
FOhrung (18) in Eingriff bringbar sind, um die FOh- 
rung In der gespannten Stellung zurOckzuhalten. 

9. Biopsieinstrument nach Anspruch 8, in der der Frei- 
gabehebel von Hand betatigbar ist von ohne das 
Gehause (12), um die Fuhrung (18) zur Bewegung 
zu der entspannten Stellung freizugeben. 

10. Biopsieinstrument nach einem der AnsprOche 1 bis 

9, in dem die Langsachse des Gehauses der Sonde 
(60), dem Gehause (66), dem stationaren Trager 
(1 4) der Fuhrung (1 8), der Vorspanneinrichtung (1 6) 
und der Spanneinrlchtung (20) gemeinsam ist, 
wobei die Freigabeeinrichtung (22) auf bzw. an dem 
Gehduse (12) in einer Anordnung getragen wind, die 
zu der Langsachse versetzt ist. 

11. Biopsieinstrument nach einem der AnsprOche 1 bis 

10, in dem die FOhrungsvorrichtung einen vorderen 
Zylinder (48) und einen hinteren Zyllnder (50) auf- 
weist. die damit koaxial ausgebildet sind und einen 
grOBeren Durchmesser haben, wobei die Wande 
der zwei Zylinder miteinander verbunden sind, um 
eine kreis- bzw. ringfOrmige auBere Schulter (54) zu 
bilden, an der die Spanneinrlchtung (20) und die 
Freigabeeinrichtung (22) angreifen, wobei der vor- 
dere Zylinder (48) Mittel aufweist, um die KanOle 
(66) dazu bzw. daran aufzubauen bzw. anzuordnen. 
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12. Biopsieinstrument nach Anspruch 11. in dem der 
stationare Trager (14) einen festen bzw. Fixierten 
Schaft (42) enthait, der ein vorderes Ende hat, das 
mit MHteln (46) zum Anordnen bzw. Montieren der 
Sonde (60) versehen ist, wobei der hintere Zylinder 
(50) der FQhrungseinrichtung (18) verschieblich 
Qber das vordere Ende des Schaftes (22) aufge- 
nommen wird. 

13. Biopsieinstrument nach einem der voranstehenden 
AnsprOche. das ferner einen Kanulenaulbau (58) 
aufweist. der die KanQle (66) entnehmbar bzw. ent- 
fernbar zu der Fuhrung (18) fur die unabhangige 
Abnahme bzw. Entfernung der Kanule von dem 
Bbpsieinstrument anordnet bzw. montlert, wobei 
der Sondentrager (1 4) Mittel aufweist. die die Sonde 
(60) dazu entnehmbar bzw. entfernbar fur die unab- 
hangige Entnahme der Sonde von dem Biopsiein- 
strument, Qber die Entnahme der KanOle. anordnet 
bzw. montiert 

14. Biopsieinstrument nach Anspruch 13, das ferner 
eine ZugriffsOffnung (36a, 36b) in dem Gehause 
(12) nahe dessen distalen Ende aufweist, wobei die 
Mittel zum Anordnen bzw. Aufbauen der Sonde (46) 
und der Kanule (58) nahe der Zugriff s6ffnung ange- 
ordnet sind, wenn die Kanule (66) in der entspann- 
ten Stellung ist, wodurch die Sonde (60) und die 
KanOle (66) von dem Biopsieinstrument durch die 
Zugriffs6ffnung (36a, 36b) entnehmbar bzw. ent- 
fernbar sind. 

Revendlcatlons 

1 . Instrument de biopsie comprenant un boTtier creux 
ailong6 (12) ayant des extr^mit^s oppos^es proxi- 
male et distale. une aiguille s'6tendant vers I'extd- 
rieur a partir du boTtier et comportant une canule 
(66) et un stylet (60) regu dans la canule, un support 
de stylet fixe (14) dans le boTtier, un guide de canule 
(18) contenu dans le boTtier (12) pour un mouvement 
en va-et-vlent dans celui-d par rapport au support 
fixe (14) entre une position charg6e dans laquelle la 
canule (66) est r§tract6e k Ttort de rextr6mit6 dis- 
tale du stylet (60) et une position d^charg^e dans 
laquelle la canule (66) est d^plac^e de la position 
charg^e dans la direction de I'extr^mit^ distale du 
stylet (60), un moyen de sollicitation (16) dispose 
entre le support fixe (14) et le guide (18) pour solli- 
citer le guide (1 8) vers la position d^charg^e. un 616- 
ment de charge actionnable manuellement (20) 
pour d^placer le guide (18) vers la position charg^e 
a rencontre de la sollicitation du moyen de sollicita- 
tion, et un nroyen de liberation (22) pour maintenir 
le guide (18) dans la position charg^e. caracteris^ 
en ce que le guide de canule est conrpl^tement con- 
tenu dans le t>oTtier (12) et I'^l^ment de charge (20) 
s'6tend lat^ralement k partir de la et est mont6 de 
fagon mobile sur le boTtier (12) pour d^lacer le 



guide de canule (18) de la position d^charg^ k la 
position charg6e. 

2. Instrument de biopsie selon la revendication 1 , dans 
5 lequel I'^l^ment de charge actionnable manuelle- 
ment (20) entoure le boTtier (12). 

3. Instrument de biopsie selon la revendication 1 ou 2, 
dans lequel I'^l^ment de charge actionnable 

10 manuellement (20) comprend un moyen (94) pou- 
vant entrer en engagement avec le guide (18) pour 
d^tacer le guide (18) vers la position charg^e k 
rencontre du moyen de sollicitation (16). 

15 4. Instrument de biopsie selon la revendication 3. dans 
lequel le boTtier (12) est muni de moyens de fente 
(40) s'^endant longitudinalement et dans lequel le 
moyen (94) de r6l6ment de charge (20) pouvant 
entrer en engagement avec le guide (18) s*6tend k 
20 partir de \k vers I'intdrieur du boTtier (1 2) par I'inter- 
mddiaire des moyens de lente (40). 

5. Instrument de biopsie selon Tune quelconque des 
revendications 1 a 4. dans lequel t'6l6ment de 

25 charge (20) comprend un moyen d'toan (88) pour 
bloquer une activation par inadvertance du moyen 
de liberation (22). 

6. Instrument de biopsie selon la res^endication 5, dans 
30 lequel le moyen d'^cran (88) est mobile par rapport 

au boTtier (12) entre une position de security dans 
laquelle le moyen d*6cran (88) est dispose pour 
empScher un actionnement par inadvertance du 
moyen de liberation (22) et une seconde position 
35 deplacee de la position de securite pour exposer le 
moyen de liberation (22) pour son actionnement 
manual. 

7. Instrument de biopsie selon Tune quelconque des 
40 revendications 1 a 6, dans lequel le moyen de libe- 
ration (22) est monte sur le boTtier (12). 

8. Instrument de biopsie selon Tune quelconque des 
revendications 1 a 7, dans lequel le moyen de libe- 
ls ration (22) comprend un levier de liberation compre- 
nant un moyen (102) pouvant s'engager avec le 
guide (18) pour maintenir le guide dans la position 
chargee. 

so 9- Instrument de biopsie selon la revendication 8, dans 
lequel le levier de liberation est actionnable manuel- 
lement a partir du boTtier (12) pour liberer le guide 
(18) pour un deplacement vers la position dechar- 
gee. 

55 

10. Instrument de biopsie selon Tune quelconque des 
revendications 1 a 9, dans lequel I'axe longitudinal 
du boTtier est commun avec le stylet (60), la canule 
(66), le support fixe (14). le guide (1 8). le moyen de 
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sollidtation (16) et T^l^ment de charge (20), le 
moyen de liberation (22) 6tant port6 sur le bottler 
(12) dans une position d6cai§e par rapport k I'axe 
longitudinal. 

5 

11. Instrument de biopsie selon Tune quelconque des 
revendicatlons 1^10, dans lequel le moyen de gui- 
dage comprend un cylindre avant (48) et un cylindre 
an-i^re (50) coaxial au premier et de plus grand dia- 
mdtre, les parois des deux cyllndres 6tant jointes io 
pour former un 6paulement externe annulaire (54) 
susceptible d'entrer en engagement avec le moyen 

de chargement (20) et le moyen de liberation (22), 
le cylindre avant (48) comportant des moyens pour 
monter la canule (66) sur celui-d . is 

12. Instrument de biopsie selon la revendication 11, 
dans lequel le support fixe (14) comprend un arbre 
fixe (42) ayant une extremity avant munie d'un 
nrK>yen (46) pour monter le stylet (60). le cylindre so 
arri^re (50) du moyen de guidage (18) 6tant regu k 
coulissement sur rextr^mite avant de t'arbre (42). 

13. Instrument de biopsie selon Tune quelconque des 
revendications pr^cedentes, comprenant en outre 2S 
une monture de canule (58) pour monter la canule 
(66) de lagon amovlble sur le guide (18) pour un 
enlevement Independant de la canule de I'lnstru- 
ment de biopsie, le support de stylet (14) conrpre- 
nant des moyens pour monter de fagon amovible le so 
stylet (60) sur celui-cl pour un enlevement indepen- 
dantdu stytet de Unstrument de biopsie par suite de 
Tenievement de la canule. 

14. Instrument de biopsie selon la revendication 13, 3S 
comprenant en outre une ouverture d'acces (36a. 
36b) dans le boTtier (12) pres de son extremite dls- 
tale. le moyen de montage du stylet (46) et de la 
canule (58) etant dispose pres de Touverture 
d'acces quand la canule (66) est dans la position 40 
dechargee. d'ou II resulte que le stylet (60) et la 
canule (66) peuvent etre enleves de I'instrument de 
biopsie par I'intermedlaire de Touverture d'acces 
(36a. 36b). 
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